ADVANCED LIFE SUPPORT WATER RECYCLING TECHNOLOGIES
CASE STUDIES: VAPOR PHASE CATALYTIC AMMONIA REMOVAL
AND DIRECT OSMOTIC CONCENTRATION

Michael Flynn
NASA Ames Research Center

Design for microgravity has traditionally not been well integrated early on into the development of
advanced life support (ALS) technologies. NASA currently has a many ALS technologies that are
currently being developed to high technology readiness levels but have not been formally evaluated for
microgravity compatibility. Two examples of such technologies are the Vapor Phase Catalytic Ammonia
Removal Technology and the Direct Osmotic Concentration Technology. This presentation will cover the
design of theses two systems and will identify potential microgravity issues.
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Advanced Lite Support

Water Recycling

One of the “tall poles™ in the development of a viable
human Mars Exploration program 1s the development oi
applicable Advanced LLife Support System.
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Advanced Lite Support
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* The ALS program supports fundamental research
into the development of new: technologies.

o lit: supports the development ol these technologies
(o highttechnology  readimesstlevels (TRIE 5-6).
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Alternative Approaches’?

* [ntegrate technology development and
microgravity design early on in the design process.
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Complete a set off iundamental microgravity: iluid
physics experiments that will haye bioad
applicability torAlLS:

— Workshop on Critical Issues in Microgravity: Eluids,
Bezinig oot ziclel Mezletlonl Prgaesses Tl Achyziniazel Eltinnizinl
Stupportfechnology
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Case Study Examples
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o Vapor Phase Catalytic Ammonia Removal

— Cunrently a TRIC'S technology: being developed
lior advancement tor ITRIE6

o Dirccr Osmotic(Concenbration

— Currgniby 2 TS tediiglggy veiiny davelgyed
toradvericanent i T E




Vapor Phase Catalytic Ammonia Removal (VPCAR)
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Vapor Phase Catalytic Ammonia Reduction

The VPCAR is designed to accept
a combined waste stream (urine,
condensate, and hygiene) and
produce potable water i a single
step.

The system is designed to requite
10 re-supply: or maintenance.

Thericchnologyasimodularand
can' berpackaged to fit mio a
volume comparable to a single
SPACCESANONNACES
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WERD Components

=z
g
o)
[
N
o
R
N
[
N
Q
a
<
Q
=
[EEN




Rotor Assembly




Wiper Blades
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Microgravity: Evaporator
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VPCAR Systems
Flight Veriication
Topics

Thermal properties of thin fluid films
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VPCAR Systems
Flight Veritication
Topics (Cont.)

Pumping ol saturaied Humds
Suriace iension dinectedilomw: stability;
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Direct Osmotic Concentration (IDOC)




IDOE Description
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o The DOC tcchnology is a highly integraicd membrane /.
distillation / oxidation based Waler processor.

[incorporales a noyel ditect OSmosis Siepy an OSmoLic
distillation Stepy d reVense Osmosis sicp, andia catalyiic
[CACHOIRPOSECANIICIINSUC])

Te DOC tecniology is degivned to acceyt deva e
nyeieie and uine -~ comcdensaite giresis zilch proclices
woryle weter witlle recuiring litile re-guiygly or
pnaiiltenzice for 2 5 year mlssion




PDOC Simplitied Flow Diagram
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IDOC Complete
Flow: Diagram
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DO FElight Verification
Tepics
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Three phase tlow.

Two and three phase How: inimembrane elements
Stability: o packed beds

15ve phaserlow mipacked beds
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Cayliziilon conirol
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